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i. mmm&t, nmmfam<DMRiz>y-£. mmmmiz^Lxmmmizm 
5cr ^> ft & m HT z> mk t & m a % mmmrn \simnm & mm u , 

anisic 

y — h © tu fB^^m^t (7) sKn £ fra l t h s £ t & &m m$<m. 3 
izmm<Dm^mmm$&o 

5. ilEmagFETCtJ, W£i>t^T£fiffB#©:cD— gUSr^figfS^ 

b izmmrz z. t. t-r&m mag. 5 KgB«©«BmnifiiEj&o 
W8H t w ^ * # § ^rsj \z m&r z> mmmmmmnm a, s& <s ? - 
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miHff^»c»»T*K^JII«lHjK«jfi<0-tn-€ r tl<0^2 Kl/->flSttH M 

S2fT t^-r * si 2 nwi^- ^ « jciiig $ nx ^ « c t t -r * 4 n re 
Ma, WBB^jtc^T*tt*ffiL/»#j&*awi»fciiiie$nxvi*j:<i: 

10. ^^©^m*«iHis§tiig«> mtffi^mzmm-?z>mm.mmsm&mm. 

1 1. Misy— ^ i £>£itm2 (Dm%tfi\z'ftm<DUtt\zft$L-&nz>z\ 
£*&WL£^&m?km7\zum<DM%mM.w 0 

1 2 . Htftey- h(D^ 1 Mieig i h u->£auesn, mib 

1 3. muw,i hv—>$o^zsmmw,2 vu— >«, ie^-y — K/t^t^ 

*l<h*t>fce.Tfe»©lHl8S»Cii#g3nxv»*;i<tS4*8fc<i:-r*8l!f^ 1 2 {CIS® 

14. «^*«st-rsMgH#att, 

«ii*'a»^«LX43 0, 
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mmmmmmz^x. 
mtm^izmm-r^mmmmmmnm^n^noymi h-u->«*n m 

s BfT (c *j-r <§> ii§ 2 5 s — ^ £ iiig $ nt t >s 
zt&wmt^-ztmm x a \z%m.(^m%.mmm 5o 

16. &*(D?m\z&^T, 85«H5»J^iRj^l»»-r*«StmaiHlK«jfi<o^-n 

fflmrizttT&^-drwg&frmzmffiznT^zzt&ftmii-rzm&m 1 5 

is. Miess^c^fliiii^«iig©-€-n-€ r n©^2 3-r;i/^g*tt, huie^^s^ 
0K«Bo^n-6nov---^fc^iissnT^ac.i:*«Fat-r*»^ i 7 fete 

2 1. *±fflJO&««»C*5JtS SU-^li. ii^fl^LT. itfrfEM 
IB«C0^m*?«lHlS§ o 



(5) 2001-51 9092 

^ T □ > ^ 7 oc - * K 43 tt 3 <fc 2 ^CTcfll^ # X <h , 

23. m^tnis&i:. *-;n!o«^-fe>-ti-t, mmmmizMLxmmmzm 
^r^yf^zm^^miL-r^^m^^m^^mn.mmmmmm^Mm-r^ 

y-h*ft5raa gFETi, 
£JM«U 

24. tuISm a g FETfl, 3oOKI/->$IiLT*0, K3o©KI/ 
->te, BiflBma gFETWMSSV— T.tS^J^n^^^cDFU— itufB* 

gtsfciM 3 \z&m<Dm%.mfam&o 
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hwxtHizft&izmo^tDZtiTi^fc,, mitn^mwt^z\t.\z^K), 

Jj\z, ^-n^nSB-T^cii^-e^fco «^t— ifc (coincident current) 

5 s — ^ co m& £B L & J; Um ^ ^ © ft. co cd n 7 £ SiRt" 3 tz £> lz m l ti 

Jiffi. Ife-Mft^t'JMd MOS DRAM (Metal-Oxide-Semicondu 
ctor Dynamic Random Access Memory) t^iTTc^o MOS DRAMC^^T, 

^^ffi^SCDMOS DRAM?7^M$nTtfCo DRAM11 IlTM 



(7) ^$2 00 1 - 5 1 9 0 9 2 

2»&mmZ. MW^S^^^^t'J ("T^to-fe, C7 7V>a., EE PR 
OM, 5fiJB*tt^fJ, EPROMr^^, f-^9®«fc5ft) TWf&m** 
»J*3«fctf (DRAM. SRAMffiD<t-5&) fflfgtt^^E'JCDM^) £^tf*^EU 
WfJi©fiJfl3*3fc8&THS. 75«;>'a 1 EEPROM, *3«fctf3£gt^te.*qE U © 

T, tDbtf, «^5, 3 2 9, 4 8 0^11* «W^5, 295 
, 0 9 7^if, *ir^i5, 0 6 8, 8 2 6^AMm. *H#fFffl4, 8 
8 7, 2 3 *BfttffB4. 8 0 3, 6 5 8^11, *3=t^H# 

fFfg3, 7 2 7, 1 9 9^iBB»f3«J:D«^Sn*J: , 5}a:»o^©^ ; EU«jfi** 

tT*o&, 4>»©jS5»««tt, 09*. fc£ "magFET" iLxa^nSr^ 
X^rffl^Tc^^ U 7Mfi\(Dlb(DXfoZ> 0 magFETH ©V— 2~D 
^±OFU->i$tt§i»>7>yX^ (FET) T$><5o Mm*, f 



(8) ftBi 2 0 0 1 - 5 1 9 0 9 2 

rW*S. if+tU7^(t^D-l/>7^J (F) ^Ml/#ig5£F = q 
v XBfCctD-^-^^n^o qli+tU7OSfTJb0, vl^t'J70 

iiJtT-£D, Bte^U7^SilT<5^#T&3 (v, BIJf>y;HTfe^) 
= C. S. Roumenin, Handbook of Sensors and Actuators . Volume 2, S 

ection 1. 3£#flB. ) u-U>yti\Z, o|D+t U W+t'J7 

sfc-yi^S (Hall effect) <Z)^#-fe >+ri:1&|WI LTfl&3B«^j&*jg5aMtdK (sense 
current) O+'V' U T©»ft^rSii:^H69tCie5S-r*JR»*II^UT* lift 

i 
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CD-feJU^^^tj-^^^^R/M^fC-r^o ^D^75>^1E^ EEPROM£ 

fc«EPROMfc43l/iTffl^bti-g)^^U>^ (tunneling) ^, 

fci]cD&<5 (fatigue-prone) 3£i§W4©ii^:7 JUAJ: D ^-5^ 

m \Z -D t, s T it , » El M £ % |WI b CD IB 0£ { d J; o T £ 6 Id S^TT -5 H 

m 2 it, i2i i cofim*?i0g§f«Btf)¥®mT-£>-g>„ 

i3H i2i 2 coammi*iHisstiB»^Mi 1 1 - 1 1 1 izm-o xwm Lt^mmmi:$> 

el7.«, v i/ y f (D n < ;i/0^d%$ nxi^ t n 5 1216 is&^ia 
121 8 ^i^y^u iz&tfzmmizMLfzz <bt£z>mmMm\Eimn&<D 

EI9te, l2l8(DMm*f«[HlS§t«it©^l4E] (isometric view) tS-5 0 
121 1 0 it. m 8 Ofi8»*«lHlK«lii*!lIteS-&fc^«?BlTft-*. 
Ell Hi, 0 8O«ail«imiS«lifi&iHllE$i3-jt<PWiETr*<5. 



(10) 



mm 2 0 0 1 -5 1 9 0 9 2 



0i2n m8(Dmm,mm\B]mnm(D¥-vfim'(:fcz>o 

mi 3 a~ei i 3 ja^c^fr^^'j-fe^oiRiew^Bi-c**. .ne© 

818H, Ell 6<D^^a»fls:^^:U-t;PTU-f©Slr®XVIII-XVIINc^oT 
*IEIT$>£ 0 

o 

T^|fr®ElT$)§ 0 

in 2 4 «, ei 5 <D&?tem§s.mmm&mT&\zm-rz>m 2 3 ©5aBi©^tntc^ 

T^KMEIXS^o 
H2 5«, El 2 4©»f®Blt*fJ©-rs 3 Fi5BI"C*'5. 

B2 6U, «Bj(D P <^iji r ;i / {3^^$tlfe/t^7TllIS§(0Mie§W7 t c i:ElT$»-5 
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o 

\Eimn&<DmMm&^2ftx^%o m.m.Mm^mm. i o o n ^mfo 

, StlOUlcM^nT*^ fro, magFET^ 

, v-xjmhm o 2\z£omM-znrzm—(Dv-zmi&£, y-htno3 

-etl^tlO Kl/->fti?l 0 5, 1 0 6 »C«kt)S5«!Snfc^«[0!> KU-> 

y-xiii2i;i^$nTi^ 0 fti^n©Hu->»jttf i o 5, io6« 
. Ki/->ii 0 4, io 8K^n-6ftg&^snT^-5. &&gMXi£i%titj& i o 

OH «®magFETti^oT^Tt)J;W -tntt»OfrOfiS^^JC 
43UTT?&So i*OmagFETt(iaK ^MJfcftlllj&fltjt 1 0 0 ®y- h 
1110 311 tlT 2>o tr—hMM. °TZzt>-*>. "3&J&tt 

^y-h" io3it &^*>#xhn—&(Dfr<Dm2&&-t2>¥-hM4kwm 
^m*«nis&*§ift i o o «, ^i^-r^^mtt^^frsm^rsia^^igi 

LT^-r€><hVi-5^(r*3^T, *S#fFfg4, 8 0 3, 6 5 8 #iaai»0«t 5 
WitlWJoTl^. *1M4, 8 0 3, 6 5 8 #HJ|ffl#W:. p- 

^nT^S&fc&Vi (iI#<D 1 0 0 -*>tf7, b U—J±(DWfcm& 0 hlt&frlZM 
V>) »>-hT^§. 2^7C*^^X-f >^7i-7il aif(C*fLT^Sf3 
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mfa£-&& iz^MZnnZo :©magFETH 3£fg£'l4{£y— 

0 3l;g^$nT, C^^CD^Wl 1 0^MlT^-5„ CffimMfl 1 0 it, 
ftufBflfje 10 0 rt(CM<^jA^n/cm a g F ETcD^ U 7f t>T^^iL, 
"fc&a&^ttT" li5„ .CJ^JK^O^-rsSaBSISIBlW^^yyi 1 lit, 

02 OT®0fC*3tt5III-III:fc<ktf I V- I V^I^LfcKMElTWtl^ 
El 3 £ «fc 0 g¥M(c#ra-r§ 3fi«tt#y- M03 <ht$P^;l^«3IW 1 0 

y-h i o 9«. T«Mi¥ai-r^WT^ffl^T, ^^ssi o i^ 

^s. ^'I4f*y— h i o 3«* i?v^<7)^b^iji3 i 5 co— ^Tabsstigg-fk 

Ml 0 7 <D±X\ZMf&ZtlT^2>o y-Xifi1tt1S«3 1 0 
2H MI3 1 5^CM$nT^§o 2~D(DYV — >|§ 1 0 4, 1 0 8 CD 
Klx->$Ul 0 8tti3H16n, M<tWm3 1 5C0±^{C^^tlT^ 
§o HI/- >CD#JM^#B3fflf3^$nTV^^\ 03 (d&HT, t^lTtlCD H V — 

>>bmmzitn.z>z\£it~e%?3L^ 0 

* 

M¥l 0 5tt, WIBHl/->H^e.T^(c, ^o, ^«{*y-h l 0 3 co" y 
y^" Slotltf, ^tl(CJ:D, V-VHU- 4 0 6 tgftiUT 
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Z\£\z£K), 2 -D0)9VM K U->J; D ©««t£ 3lt?T&if «fc 5 \zmi LT fe 

m 1 c7)fufE#tii 10 0 ©WaHtSIB|T-53fiflBH4fffflJ» 10 9l:o^TH Sftoa* 

CS^7>^©JSBRgp»*jR«-r*fcae>k:, TO^¥^ftJc^fi££n, utile 
«fc0» msicm? 7>7°fimM2tlZ> 0 mm\t^mmz^n (planarized) , 

, xh^ + yt^->U3>^ flIAtf, J. A. Friedri.ch^tcfcS Jl. Applied Phvs 
ics, 65(4), (15 Feb. 1989), 1713K:ae«Sft&&fl&©«i:5£u *6i&flE±<Z)<>U 
3> (Sil icon-On-Insulator : SOI) Srffl^T, isVn><Dm i fflfflti<D±.lzW 
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Rt>r> Cffll^^i^Tt^Vl//^ H5 0 O^^tlTl^o £©y uy^ h 
CD^@PI§l^l216 43ct^El7 lZ^2tlT&K), g]6K«, V 1/7 HOD 7 5 0 

1 /Wi&T^n-c&D, ismcteu y u-/-r Kcn^^s o 3 

$nTl/^ 0 VUy^ K©¥fr/Vf (parallelpiped-shaped) 3 7lt 

A-TD-T (PERMALLOY) ) . VUy^H©3-fjHl 3MH4***4*> 5J£ 

0>M2f«, /\°— va-f^^j&^nT feck ^©S^^fflViTn 
7 «t =1 -f ;i/ 1 cd m \z bi& £ nr n s . 

yer-by-layer) M$nt^-5 0 El 5 cD^ilH&^T, Kti, gfllitMi 

I 1V1M2 I 2V2M4 I 3V3£ffl^TJf^£$nT^<g>. u^T', Mte^Jg 
H£:SU IllMliSIL, fro, V«, |W|#(c ^jRcDb'T (via) 

WAH iliilMl fCfc^T, iKD&JSJf {dOt^Tte, 3 7t'^ffiOM/ 
— Xchc7)jl$:jli^-r§ct3tC/\ 0 ^ — >^bTfeckVi 0 tiTKlO^Tte, V 

©JlSrSStC^fiJcU fro, tB*fWH/h$^vf-fe<DftH(Df7«, Ml hU-XtC 



(15) 001-51 9092 

£n& 0 &#<Atf7fcJ:, 3 701^1, ffc^, "t2© (capstone) " T** 

o 

2. 5IsI#^nT^*OT, «14ttS8*^0iftA*fcae)tc^S^««Ett, l@© 
(partial turn) ®#iSK*l>Tj&g&*aE«fc 9 fcffit*. L*»L£:j&t£, jg 5 CD 

F<D^$flEI (isometric view) ^UTt»5. El 1 0 *5cfctf|g| 1 1 
, IfiH6Sii-}fc»»H*«fctX^ttH*-€-n-€ r n*bTV^. (§1 5 © y u y < H «h it 

. 2 5iit-t^oW5. b^L&at^, Biscay i^y-r HtCctoT, 

Mil* iljffii&lfc (stray magnetic flux) m 8 <D y 1/ / -f Ri 

BL£©V l^y-f H<t|WIi|{C, 0 8 0V Htt, f*®^Ml$ffl^T 

«£rfi*a£> (metal-on-metal) " fcT7teffll>£*lTl>&Vs— Jifllig^^LT 



(16) ftik2 001-51 9092 

ET<D¥-mm±\zmte&tD-&T^lsT^Z>o VVS^ K©3 7H magFET 

©y-his^tLTi^. y vs4 Koa-f ^©MB^OHco^Ttt, y- 

^(343^T. fi&3£te, 37i, 3§HKttft:y-h£, ««$tlfcx^< 7. 

o iIlMl~M5C^l:^^T, 371^, l/4 7 7Xtthl/-7, (# 
h U — X(D "777" Sl^te. 1 0^±<£>f&C£> hU — X(Dmt£<Dfflft ^Mfe. 

^bi/-^^ i©M/-7t^b, i/4@^ wpuz. mmxmiz) m 

teT-5>o Lfc^T, iIlMl~M5 0 5OOl/4#fhL/-7li, ifc(C 
1. 2 5 0#^£^/&-r§ o ^jS®M 6 (343t.iT, H'OV&Jz&tfX b<DMM.tf) 

u-:/y^/-r h*nj;D*t$tii.^i0i|yu^0W!f§$n5„ mi 

h U^rrT, »4, # * © ZI -f ;P b Tgijffl (DMM &&&& £ MST £ . 
oTH3ft«H4ft:y— h*fASt*Oma gFETi:I|gt§C(h^trt5. itfj 

&>±<D3c.mtsi £ tz itm^mu t ^ 7=- u ->7,$ft fed: o swe an* «t e> huibmb 
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&m&fom&iz. ma g f ETfa&faft&mmm.mzmnwizmicLT 

^Z>MR&m±L-£l±, Z\n\Z<kV, +t U 7©li[p]ima g F ETWigt^l 

Mi&Lrcffim.Mmt3imn&(Dm*<D^miz'D\ / *T\z, ma g fet©^^ 

MMfaM (current-deflection-type) ©^#-fe:>itchttSiJ{3ffl^Tfecl:t/ic I¥ 

MJzBLfeJ:-5(C, 1 9 5 0 W&cWl 9 6 O^f^cD^m^^EUtt, M-Dfr(D 
. ^tM±X<DW( JHCMLT, F-^Jfim (hD-fH) (Z)^M:#:*m<7)g 

* > 'J n > cd «fc -5 fc t * o T t> «fc ^ . 
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US. CM^^>y^>^fz. MOS h7>yX^O^-htLTiiWoh7 

d©#H^^o(/iT«, fiMr&^-r^CD&JRKJ: 
L & £ , - v >r m% <D «k -5 & fiSttffW^ £ ffl V i § ; d £ #t # ft n Ji ft W: & ^ 

o 

MKTS £<han?#5. ^^>^;i/^TO(c«ji-rs 

HI/ — >-y— h- HW— > • h^>:/X^te, 37€I-S7-fttLTffl^b 
tl, ^o, MOST/H^«l6Htl:J:oT, HU— >3&««t 

y_kZd! if 



(19) 
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e> ) ■ w (d mmm x* & & & & mm&& x & s *f « $ /h i » * ^ <t ^ rj g& t- 

WJ£L^BI5, 06, *ck^7H KOSiailHlKO^Jfi^lft (impl 

ementation) £^t~o i7H "7-f i'CDZi^' Jl^TKLT-fc 0 , #*0D#fra*, £ 



(20) ftBi 2001-51 9092 

teist/>> DNAil t«^A*Ul-ya>^tLT^§. 

#M3tm##T, ^jsfiufcvuy>r Koj^fcttwrr*. 
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mmz\z, tfxbtnsmzm^ftmv. ^o, Mc-fe^-cn^LT^ 
z>m )KDMitt}& <o ibm^mmizfc& 0 dna*m6«, x-f^^iw 

izmiznz, 

\±<DRmi:foK). fr-D, mzmm&WDm^&fr&iz&^tzn&miknmme) 

mti&^zsmmz. mo. 5^^xa^zso. siMf^Hii^woif 

■r&z\t sr-^tf ^<D^mh . 7 -< )VAmm<Dm\zmm^m^:mm-t^> z\t^ 
$s£%t<DW:mrm t.\z&.v) mttr &zl£ wv % z> . mmm&vj o & s &«> k 

(«#jao) rc®<Dnm&&'hz<-?z>z\£$:psmiz-?z>rz#>\z\z, $miz^ 

Mj£©«l5ClliafleIgS«ligf30lriTtt» WAH TfcH^ffff! 5 , 0 68, 8 26 
*mmm i^is=L-X (Matthews) 4#tf) & J^^ffl^fg 3 , 7 14, 5 2 3 
^■0J!IH« (Mh (Bate) #ff) CD&^tC, K^O^^C^aW-f*: ^ U «tiS*5 cfc ^ 

m^>vm&(&mmfaxm&&m&fr&\zm^Th£h\ mu2-D(D^mm^ 
mmm\t. thizmmtvx^mmwiz^mnx^^o m.m.^mfct^vizmm 



(22) &m 2001-51 9092 

^i/a.-XmWz£Z'lfcm&W<D* ; EV J k)l>$:misT^%m 1 3AMt5 
^^'JtMt^lOil ~>U n>Sffil^Hf^e>nfc¥#f*^-;i/ (Ha 
11) /t-5IiLT^§o SfgftbmtfrUd^ P + HI— >^1 4(1*3 UT* 
-;Wt-('A<3, fro, p V— XfiH«l 5 (343^T*-;W^-^m-5o 
fcfi«14, 15H ^riCft^HT^bTl^, 15 
, ft>*;H7, &«fct*fi&ofc#U '>>J3>^- h (El 1 lCtt^SftTtr>& 

w ©i^ttt, iisop^-^ >?j^iiftft¥ifl; (mos) r/^x&m 
fiKi/tus. p^>*;i'Mos^AM'x©frtfrasf3<gv>«& -tfp 

#;H-) *EPSp-r«)Ci(3cfcD> 3^ >^JH 7 (c43tt-g>S«^®(D-rCT^(C 
EI 1 ©^©IIJS^ffctc^T, ftffln&V—X 1 1 ffilb«tfE I 

intl^. ^nb»h7>v7^(l h7>yX^2 8, 2 9<hUTil 3A 
l:^$ntl^. NPNh7>yX^2 80^-X-I$7^il 1^19 

, 2 liLT^n-fn^snt^o. (3^>^;h 7 ©m^hbijc: 

ffiB"&*TTH5) NPN b^>V7s9 2 9<Ds<— X-X5 yPffiWZ, Ml 8 

^il<7)3 l/i/^bTfffl-TS, -Tya- X4#flFfC*ViTiJiWUfe«t5fC, MO 
S h^>>?X^©ieeJltc«J:t)56^-rs*-;P*JBEtt, fStfCtCctoT (ohmicall 
y) ^iil8, 1 9l:llg$ttTl^o ZL 3 LT, *i±VHall«, 15 7 

^2i, 2 2cdtom*^i;$-&, #fc, z.(Dm4tmt. tEt>iti 2 

Ell 3 B£#Hrr<5<*:, Ell 3 AlC^nfcT ya-X#tf(;J;5 fc<D<i:|pIli 



(23) 
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'J-feJMl 0 5 43J;OT8 (CM^LTHif)Z!!Ufc^'f Zf(D 1 OTifeSVUy^ K 3 

TfcSBrEHIH @13AC»fSA-A' fcjttJSLTH*. M^ttfc p +Mi& 
14, 15(t niS^2 7F*3l:ftenX^$ntV^. Ml4, 15(1 ii 
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